The hyper-IgE syndrome (HIES) is a rare group of primary immunodeficiency characterised by recurrent infections, eczema, and elevated serum levels of IgE. Autosomal dominant HIES is caused by mutations in transcription factor -signal transducer and activator of transcription-3. Autosomal-recessive (AR) HIES was described in 2004 due to mutation of tyrosine kinase 2 gene, and subsequently, another mutation in dedicator of cytokinesis 8 gene was discovered in 2009. Although both the forms have many common clinical features, few characteristic findings help in differentiating them. AR-HIES is characterized by recurrent bacterial and viral infections, atopic eczema, and raised serum IgE levels. We report a case of a 4-year-old girl presenting with the features of AR-HIES to highlight the presentation of this rare disease.
Introduction
The hyper-IgE syndromes (HIES) are rare primary immunodeficiencies first described by Deiwis, Schuller, and Wedgewood in 1966. [1] Most cases of HIES are sporadic ones, although autosomal dominant (AD) and recessive inheritance patterns are also seen. Patients usually present with recurrent infections, pneumonias, and raised serum IgE. AD-HIES also known as Job syndrome caused by signal transducer and activator of transcription-3 (STAT3) mutation, is associated with increased risk of recurrent bacterial and fungal infections, along with increased occurrence of pneumonia and pneumatocoeles. [2] Autosomal recessive-HIES (AR-HIES) differs by increased propensity for viral cutaneous infections and more severe atopic eczema. [3] It is mainly caused by tyrosine kinase 2 gene (TYK2) and dedicator of cytokinesis 8 (DOCK8) mutations, mutation in DOCK8 being the commoner one. DOCK8 deficiency has unique presentation such as severe cutaneous viral infections such as warts and molluscum along with increased risk of malignancy at a younger age. TYK2 deficient patients have an unusual presentation of bacille Calmette-Guérin (BCG) infection. [4] Treatment of these syndromes includes prophylactic antibiotics, genetic counselling, and haematopoietic stem cell transplantation being the last option.
Case Report
A 4-year-old girl, born to consanguineous parents, presented to our department with atopic eczema and multiple flat warts over trunk along with numerous molluscum contagiosum on the face and perivulval area. She had a history of multiple episodes of pyoderma over scalp which were generalised at times since 1 year of age. She later began to suffer from recurrent episodes of upper and lower respiratory tract infections, recurrent diarrhoea, for which she had been hospitalised twice in the past. Her elder sister had a similar history as that of our index case and she succumbed to severe gastrointestinal infection at the age of 10 years. Dermatological examination revealed eczema over flexures, macerated intertrigo in the groin with perivulval molluscum [ Figure 1 ], and multiple periorbital molluscum with blepharitis [ Figure 2 ]. She also had numerous flat warts over the trunk and hands [ Figure 3 ]. There was no associated lymphadenopathy. Rest of the cutaneous examinations including nails, mucosae, and hair were normal. Systemic examinations were within normal limits. In this context of severe recurring infections, an immune deficiency disease was suspected. The first assessment ruled out HIV infection. The haematological and immunological parameters are summarised in [ Table 1 ]. Significant findings included an elevated serum IgE level, hypereosinophilia, and a low CD4 and CD8 counts. Bone marrow examination ruled out any leukaemic process. Antibodies to cytomegalovirus, Epstein-Barr virus, and Parvovirus were negative. Both molluscum and viral warts were confirmed by histopathological studies. All these findings suggested primary immunodeficiency as the possible aetiology. Based on the above clinical features and supportive immunological findings, a diagnosis of AR-HIES was made. Since the findings of our case matched to that reported in DOCK8 deficiency patients, the patient most likely had an underlying DOCK8 deficiency. However, genetic confirmation could not be done due to lack of resources in our centre. She was given oral antibiotics and topical corticosteroids for her atopic eczema which improved subsequently. Extraction with curette was done for periorbital molluscum lesions. Parents were counselled regarding the genetic nature of the disease, and she was regularly followed up.
Discussion
The exact genetic aetiologies of HIES remained unknown until 2006. In 2006, a homozygous deletion in Tyk2 was identified in a boy with elevated IgE, eczema, and infections from Japan. This was followed in 2007 with dominant-negative mutations in STAT3 as the aetiology of AD hyper IgE (Job's syndrome). Subsequently, in 2009, homozygous and heterozygous mutations in DOCK8 were identified in a subset of individuals diagnosed with AR-HIES. [5] Early in the course of the disease, and especially in children, the clinical distinction between the two forms of HIES (recessive and dominant) is difficult because of the similarity of the first symptoms, such as respiratory tract infections, eczema, and skin infections, combined with elevated levels of serum IgE and eosinophilia. Characteristic facial appearance, pneumatocoeles, skeletal abnormalities such as scoliosis and fractures, and delayed shearing of primary teeth are typical to AD-HIES or Job's syndrome, which usually develop late in adolescence. [6] In contrast, AR-HIES due to DOCK8 deficiency exhibits an unusual constellation of clinical features characterised by recurrent cutaneous viral and bacterial infections, extreme eosinophilia, and elevated serum IgE without skeletal or dental abnormalities. [3] The cutaneous viral infections, the most striking and distinguishing feature of DOCK8 deficiency, are extensive, difficult to control, and often occur concurrently. The most common virus involved are herpes simplex virus, human papillomavirus, molluscum contagiosum virus, and varicella zoster virus. [7] They also have recurrent infections of the gastrointestinal tract, such as Salmonella enteritis and giardiasis. The manifestations of atopic eczema in AR-HIES are more severe than AD-HIES. [8] Cutaneous malignancies such as squamous cell carcinoma and cutaneous T-cell lymphoma are more common in such subset. The most striking findings, besides high-serum IgE and eosinophilia, include lymphopenia (affecting both CD4 and CD8 T-cells) and antibody abnormalities. [7] AR-HIES due to tyrosine kinase 2 (Tyk2) mutation has more propensity for mycobacterial pulmonary infections and BCG-osis. [4] There is no specific treatment for HIES. The management should be based on the prevention of infections by bleach baths, topical antiseptics, or antimicrobials to decrease colonisation of Staphylococcus aureus, thereby improving the eczema. The viral infections are most recalcitrant to conventional therapies, with interferon alpha being tried with varying anecdotal success. [9] Given the predisposition of DOCK8-deficient patients to develop skin cancers at an early age, sun protective measures should be emphasised. Haematopoietic stem cell transplantation represents a promising therapeutic option for AR-HIES patients, but the potential benefits of improving the severe skin symptoms and correction of the immunodeficiency must be balanced by the risks imparted by additional immunosuppression associated with myeloablation and prophylaxis for graft versus host disease. [8] To the best of our knowledge, only a single case of AR-HIES has been earlier reported from India. [10] Conclusion AR-HIES is a rare form of primary immunodeficiency syndrome. Due to the inherent risk of severe life-threatening infections and malignancies, an early diagnosis is essential from therapeutic point of view. Dermatologists can play a crucial role in early identification of the disease due to its cutaneous manifestations.
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What is new?
This case describes the clinical features of a rare disease. Extensive cutaneous viral infections were the predominant finding in our case.
